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mm. 2 0 0 3 - 1 4 3 5 2 7 ^- V \ 1/ 

iwm&] mmm 

m it y t 4 > *<DtjL& m^^xTtfr htix^^&ztz mm. t-tz> swig 

fio 

[ft *s 2 ] mt^itmity r 4 ^is x irmm^itmi/ty r 4 mu 

L = (1-N2) 1/2 X (2T + C) /2N 

■7 T4'*\zmit^hft%itm^it^W(.*ffix.z>c\ t zmit-tzimm 1 ^tm 
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^-vl 2/ 



> 

[St#*g8] HliiE^&< h& l^o&ftffi^7T^<h fulfil < 1 
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mm 2003-143527 ^- v : 3/ 

£ mt^itmity r 4 £wlU^:itmity r A ;*£&%ifabtiX^& Z 

£*mfflt£-tz> mfimm&Wio 

£. 

mu¥&fc&tiL<nmz mfe-t z> tztb^wmitzmummm K&it h titz m a * 
m cxmittmfemKiz&±L, mtttmit-mm^x^xmiztifzmummJt 

[0 0 0 1 ] 

[0002] 

*MMfc*Si "7° o -t * u £ v > x 14 „ 2MKfg® £ ¥±B ^oit® i- & fz tb \z mm 
[0 0 0 3] 

zcom<7)mmwmmm:^>~^£Lx, T^WL^^y'^mmm^m^tix^^o m 

iff m 2001-23531 1 -^2r$ft 1 ) (4, HU&x - 
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^-v: 4/ 



eiirfci), TK^I&S&^iiDTMTK^M^PftM^n^o 7K0E 1*3 K fi> 2^07t 

[0 0 0 4] 
[#lf 1 ] 

#08 2001-23531 1 3 , 41, 01) 

[0 0 0 5] 

±m L/:SWfgftli, «5c**36«tcJ!B#t-ra ^AtcWFOT^MP**!* 
[0 0 0 6] 

(D&itmiztt-r&'gytmvstm i-^^tzmmmmmw^mttix^ 

o 

[0 0 0 7] 
[0 0 0 8] 

P * ii £ T #1" 4Mffl*7r^f/^, MMti: iotSIt 
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^-v: 5/ 



[0 0 0 9] 
[0 0 10] 

0A*t3S£*fcKiS"^t-Cv> < t > 3fe«±oWS»BB.ItiEBlj& s «^ LT Lido f 
tfif7 r >f * » s •) ft HJ^S £ tiZ - t B U "9 ft K^o* 

[0 0 1 1 ] 

Sm7T>f;^J:t) f $*ffl*7 7>f^NAiSrN, nTg^C, 
* 9 y K<Z)J?£ £T t It, 

L = (1 - N2) 1/2 x (2T + C)/2N 

[0 0 12] 
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^-v: 6/ 



o 

[0 0 13] 
[0 0 14J 

o^ipj^^xtti - *^^^ ^£«i^f>«in^sjasp^«bASti-'5>*«t *)>&M 

[0015] 

«Ojfc»UH LTttfcfc fc & J: ? t£7fcffl3c7 r ^fc i t^ftffl #7 r >f ^ 
[0 0 16] 

[0 0 17] 

it <<>*ifcMP£ft i;t^iMfi:t*tSt*ffl*7 r >T 
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mm 2 0 0 3 - 1 4 3 5 2 7 v ; 7/ 

[0 0 18] 
[0 0 19] 

mmm *tt*ff§t-r;vt, * pj^-t & tz tbnmie.it * mm 

[0020] 

zvmmzx t> r mu±<Dffije(DmmKM&z&t>-£x , z^mmfrhUML 
tzitzmit^mxhho z\K{zxn, y^x^^it, sij^^s/Njt 

[0 0 2 1 ] 

nizmibtifzmnzmcx ^m^wzmt-t %> &itm ^77^^, 

[0 0 2 2] 
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2003-143527 ^- v : 8/ 

JtLtzWmHtZ&mzmitL, MitLtzWpJtXfcMLfzlGZ%:ybm3t7 rJ;m 

xmm i^mi/^x^t) #it -cans; ltu^l, mit^ & «t 

[0 0 2 3] 

o so <o mm iz % h mmmmmm. i± ^ ¥-m*m$L zmm-tzfztxnmmm 
if htLtzffinzmzT^&fc&Wz&ftL. ¥*Mtmmz£^xKttztitzfflfc 

**f*t^*7 7 4 fix., jfe7r>f/<#li, ^<tU*©S*ffl 

^nAsxm&ztix^ho 

[0 0 2 4] 

z\<Dmmz£t)\ mmxmfLtzm7E±<n^itm&itm*?L, pj^cos/n 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 

«FtL<(i, 367 7^/^11, l««77^^, 15*ffl*7 7>f/< 
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^-v: 9/ 



[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

*mtU7 7^/^i:m *7 7^m r 4 

[0 0 3 2] 
[0 0 3 3] 

7 r < / •) m tr ct -9 $ ti z> o 

[0 0 3 4] 

*77^ /^4>*t:lf^M7 7 >f d k j: 19 , ffisgjfc^^ 

[0 0 3 5] 

tHUii, #7 r>f l»<?)^*7 7^^ilS[$«fflt 
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-^-v: 10/ 



[0 0 3 6] 
[0 0 3 7] 

n ^ m □ * ft £ -c ^mtt-mm. ^ «t o r si* $ *i £ ^ £ 

o 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

m i ti, -^mm^m^WMm^w 1 o ^ltv>4 0 swa^s 1 o t± 

, v>fri**ffc9fcW*S*ftWWe (CMP : Chemical Mechanical Polishing) ^tt 
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^-v: 11/ 



mm^y Kl 6^f)#lfbtiTv^ 0 ;:t\ ffiJg^-y Kl 6 7^I£ l) fait <b ft 

tzm%t,T-y°)v 1 2 ^\ mmy--y^^m^^o v ? y; >t* 1 4 1±, tb-c 

«1 8 £3d#LTi3»K S^l 8 ^HHUkI" &o fit, h >^1 4 

(i, HHg-r-r^l 2 0^L^<b«in7tfi:lt-cafe3Rl 8£Wg/W Kl 6i:ffL 
ft»t& 0 iS^y Kl 6 tmUl 8^WJcii?3fjifflo^9'; (ffijtS'J) 

si8ii, * ^ ©$ftoT"Cif/< ^ k 1 6 izn Lttif h titztfiMx*®m u 

[0 0 4 1 ] 

"C(i, j&j£tfcfc] (end point detection) tv^ a M^D.(7)/:^i:, *WffJg 
til 0(i, J^T^^-r^MiPiM5E^e2 4 4rfllx.-Cv^o 
[0 0 4 2] 

I12 4(i, HHS-r-.^H 2 UrtiR$tL^:-t>HJ-2 6 «r^L, HJISt" 
-7^ 1 2 OTMK#^tt»tfc*Lfc«aSUi.- -y h 2 8. n> Fd- 7 ^7 h 3 
0, Jum^-~ v h 3 2 is J:lT7 * h ^-^jl— y h 3 4 £^1-& 0 
[0 0 4 3] 

It^jL- -y h 2 8(±, n-*»j-n*** 3 6 ^^Ltl^^fltl^ JHJ¥ 

^t2 4 0^9jilt4o 7n^-y F32li-b>t2 6 K«l5£ft*##&U 
?IJJ/E7fe(i-tr>- , t-2 6 CtiSl 8 KflBftSft&o -b>t26li, S«18^<b^) 
KfcHfcSr^TfcU 7* h 3 4tCii^>o 7* h*-?3L-V h 3 4 

[0 0 4 4] 

n> hn- 7 J--7 h3 0li, n-* >; -rr** ? 3 6 ^^LT^^^lt 
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^-v: 12/ 



tmzttho it^m^mmjEUA ofi, fli^o^^f^^fija^ftv^ -e-L 

gl 0<7)^#:^^lj®-t-^?ffJg$IJ®^4 2Hiiibti-5,o 
[0 0 4 5] 

tirv^o ^ms§46(i, -t>+^2 6 n^m^m^iixmn^m^mz 

[0 0 4 6] 

tt#&l&4 4 33 <t U^mi& 4 6fi, IUlST--r;H 2 Kft&Cl£lt^*L£v>^ y h 
[0 0 4 7] 

m&$& 4 4 it, M7F<D X -9 H^JSU 5 2 %m U »J£R 5 2 fi±v,tS§ 5 4 *5 «t 
5 6 h & o fLT, 54fei C^HMSS 5 6C t±^iW»# 5 

2 6-e^7K^(*lt-r^7tA6^fflv^ti^o R(lftER5 6 lC(i*'J 7* * (El 

[0 0 4 8] 

£<b&C, ^tBK4 6 C(i#ffiflflJfP#6 2^ii$ntv^ 0 ^ta$IJ^#6 2 fi 

, fammm?* ? y^f^wm^tz^z^^o mwmfte 2*3«t 

#5 8, 6 0 fi«?S£#T-£ 0 , H^^tufc^WiS^-y h*#jfii"* 0 
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^-v: 13/ 



[0 0 4 9] 

^7 F6 4 £^1-&o ^*-*-v>^;> h 6 4(in-? >; - v a >f > h 4 8 £ 
[0 0 5 0] 

o sis^a^g 6 6 (i> »^7f m#gr> 6 8 , mmmmm i o & x zf$t& 
172 ^«5fjg.^® i o t&tzmz-x^&o mmm&-?&2>mmi 8(4, ^ 

8(4, «fc8^7 2-ef5fe^^tL s S|*-t7 M£J#g£6 8(cM£*i-5><, 
[0 0 5 1 ] 

7 4 m-t&o mmmmw 1 o ki±, 1 8 ^^cn-rz v ? > v 1 4 ^ 

ii^tirv^o [g$Kx-r;n 2 £$A,-c h ? 7°'; >^ l 4 <h[Dj#^ 
4^>n N Ki/ y ^ i stfWiz. htix^&o ^7>) iiyx>7 6^ioriilEf- 

^12^?il4, /X^76(±, Ell 2 SrflUftLTV^ 

o fflSefflSLflttt, B^Sfifcv***, ElE-r-r^l 2^£TMfrh&&2ti& 0 

[0 0 5 2] 

[0 0 5 3] 

(» l HJfc^SI) 

H3(4, ^§&B^c7)^i^M^S^#^*WJg^«l 0«r»W-r*BI'e*»), 
HI$5T--r^ 1 2 OffllJ^fi^^LT^HT^^o EI 3 (4, 0 1 

^><7)-b>-9-2 6SPfl-KfliM$-r&o BE^m^L/cct^tc, ffif-/iH2 0 
ffljg^ y K^tH 7 8 (Cfiff y K 1 6 rt ? <£-£ <b tLTis 19 , flfJg^ v K 1 6 

1 8 T^^^i- £ o lalfET- - 1 2CI±, ttfSSS 4 4 is J; <TJ#ti}i& 4 6 
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^-v: 14/ 



[0 0 5 4] 

mm^y ki '6*ijra?L (ran) 84^t it^^ ^gS4 4 ^ 

4 6(i;RjI?L8 4 ^IjlLT^o MM7L8 4l*KC#if&j&4 4 &ftZ$L-t&f2t6(D 

uw^-^s e^m^f--y'^ i 2 nMftit^rv^o set e-^ 8 6^ 

^{i$iJ^fflri#^tBP 8 8 ^f#^-r^>o tUP 8 8 (i, 4 Dtftl^ 

n^iBij^ffl^^a^Ls 4 rt^ft^^ti^^p-e^^o Kt^-x 8 6 ii % 
mii?L8 4 <7)FW2f£fiLTv>£ 0 i-&t>*>. thP8 8(iHlg7--/;n 2 it) 
±7jUf3:«U fiffJg^y Kl 6 0$FJgM9 0#i5^fi«LTv^ o 
[0 0 5 5] 

BBS kf - * 8 6 l±R£ #tt>3&#-e* 19 , * vST> 9 2 -C|gtf£ x - 7> 1 2 Kflfc ») 

■7';u 1 2 * v "CMc $ ft, ^fttb Zti&o * 9 2li, SEW kf- * 
8 6 ^(UlS-r-r^ 1 2 ^$f*Mtlt££ gE^kf-* 8 6O±3<0tilP 8 8 

[0 0 5 6] 
[0 0 5 7] 

mm 4 4C(i, %LJtmifr7 r^t8 0i5J; Xf& J ftM%'y r 4 /* 8 2 7!> ? iS« $ 

3 2 fcJ:?/?* Y*-**.-? h 3 4 (Ell) i:gS$ntv»5o fit, 

7^/i80 f±, 1tU*-=- y h 3 2 *L^«5g**IMR 1 8 t^HS^f 

h h 3 4-M5X.&0 

[0 0 5 8] 
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^-v: 15/ 



*b<D&itmJf7 t4;<8 0 t^Jtmity r 4 ;<8 2 <7)@£S&io ^Ti^l" ho * 
Wmmx*\*. ^±m%yr >Ta?8 0 tfm7 7^<8 2 t««LT@£g 

&Jtm±7 r 4 ;*8 0&£V?^±Mlt7 r 4 s^8 2 tt&mLX^^&o 
J: -7 K&ftfflft^r 4^8 0 <h ^tiM? r -i ^ 8 2 Z&WiLtzZtKX *K & 
7tffl7fe-7T^/s-8 0<7)(±Jf^9 4 £^cffi7fc7 2 O Altvre 9 6(iP^L 

> 8isij*r&]^-cv^ 0 ife, tzytmyt? r 4 8 o texz/^Jtmifcy 

2(i, JS^ffi^ r^8 0<D&mm9 A H XXf^itm^y r 4 ^ 8 2 
[0 0 5 9] 

[0 0 6 0] 

SI 4 (a) WIU4 (b) {±, M^T^M'SOii^mVT^A 
8 2 tSftl 8 ^^•tti^EI'e^ao HI 4 (a) X\±¥k.JtMity 7^^'8 0 i$ 

itmityr a^8 2tmmLxnmztit2M, mA (b) tiiW^7T^s- 

8 0 t^:7t:ffl7fe-7T^/s-8 2 <h^P«LT@eS$tL/iM^^-ro 04 (b) 
$ilIiW7t7 7^^'(OBSt«lit^o 13 4 (a) 

&m 7t77^A8o^«$tit mfcittimm 1 8 ran* ^ n %> 0 itis 

JftfgfflJ fcv^ 0 jfcK, #WJ^HUBBJt^tt^iiJ^(7)^4^o^Tm0^-r 

o 

[0 0 6 1] 

[II 4 ( c ) (£, HI 4 ( a ) H£> It h ^mZMWtW B 1 £ *i£ YfJj^^&cO^lc 

it, hu (b) iz&nh^mmmmB 2 «M^n^iij^o^»uo^r 
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^.jA^ft^ioT^^tL^o EI4 (c) iZffi-t X -9 IZ, ^frflSftHHB 1 ^ 
fltfl^Ki, ^M.IlfEHB 2 Oi#^^2 ct l)/h$^ 0 o£ *k |U4 (a) iZ 

TF-t^mMimmB i x n m a ( b ) ^^i-^BsitiSHB 2 ^^^m^w 
^c^ 0 [214 (c) ^^adf x n «i 8_ttciov^-r(Hi cmmztyiQ 

o -r 4 t> -tb , mrnrn 9 4 ^ieh^ < nfig-r £ w^B?JtiEHti t:i9cJtm&± § ^ 

8 2coAM^9 6 <h^F«-f^> J: -) M*7 r^<8 0 t^ffi^r^ 
/s"8 2 ^rSEMLTtZo ^cogegUJ: 0, SI^MK^l 8«tLTSii:^£ 
< * £ £ & , ^^Bsj^H^co^Tfei^ii i. & o d ft tz J: «9 , SU^o^*^ 

[0 0 6 2] 

Mf77^/<8 0<7)t±ll«9 4iD=t^$^ffl7t7r -r/^8 2 WAM 
5j|9 8^^<7)gg^lLO|^Ho^T|^-r^o 
[0 0 6 3] 

r /n* 8 o a x v&jtm±7 r4^s 2 Amu 1 8 iz&m-tz t , 

<^ S«7 7^A8 0 is XXf^itmity r J 8 2^<b«l 8 tTOftM 
[0 0 6 4] 

i 1% &Jtmif7 t 4 8 0 i3 J: O'^fcffift? 7^fA'8 2 1 8 tzifi^-f 

ffl05E^£O^S^ii^:-r*aS^ov>TliI5 (a) WEI 5 (b)_*#JS 

[0 0 6 5] 

EI 5 (a) li, Mffl7fc7 7 >f 0 ^ J; ^fflf 7 7 ^ 8 2 i: « 1 8 
*^"t«^:B|-C*4o EI 5 (a) tz^-f J: ^ tz, M*7 7^f^'8 0)5^^1; 

£ n vuj^7fc^*« i 8 HBft ?nrv>4 0 fir, »m i 8 tz hb#j $ gg^ 
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^-v: 17/ 



$n/c^±oiiij^<7)^ i5 (a) ^mmmrnmB i izmmztifzittf 

, $7tffl7t-7 r^8 2-^PJiti-^>o f/toT, W^jB?JtiEHB 1^(7)^»^ 
7tffl7fc-7r 4^8 2 ^(D^itm^m^ h o EI 5 (b) £#BSLT, 
HB l^O^Ttit^liOMf^^o^T^^^o 
[0 0 6 6] 

@5 (b) (i, M*77^/s'8 0(7)tilltS9 4^f)$tl 8lt0^i: 
SfS 1 8 <n'4-\tmmhtz 0 Ofig#t**t <7)W^^7^i-|21T*^o El 5 ( b ) T'fi 

^ 8^fi«p i ^^^^^tfisp 2 ^fr&m&ztmLXTFi-o 

8 7& ? ft«P 1 ^<7>&m 1 8 O^&B^OflBttftfifi, ^b £w «* 

tLWftV 1 -C^-tir&o £tz&U 1 8^{itP 2i:*4t § Office B ^<Df&f$itM 
(±, i^^2t'i« 0 f£SP 1 tf£gP 2 Kfctt&fl&ltftifcJtiJE 

-f & £ , « 1 8 TWiftP 2 £ § OWIaJ— <0^itB^<7)HSJ^*^# 

H-Ifcri 1 ^* (^l<^2) o 1" EI 5 (b) ti, fi*ffljfc7r'^/i8 
0tf>mtf»9 4tf»f>2£«l 8i-eoE*^$<4-5i:, 1 8 tcJH*t$;H& 

^Olfc3fc* S«7r^N'8 2 izZZ&iiatiWjzZit&tiibK 

[0 0 6 7] 

6(a) ^6 (b) ZmmL%tfbmW-f2>o ZZX-li, mM.<Vtzsb, -7r 
[0 0 6 8] 

H6 (a) Wm6 (b) (i, t«7 7^^8 oWo i- f«7 7^A 
8 2 rt»<b*« 1 8 i-C<09mL 3, L4i, 1 8 n&lt&^*»N-f£BB 3 
, B 4 ^M#nov>Tf£HJ!1-&fl^[aT-&£o El 6 (a) &OT16 (b) n^i" 
M*77^A8 0^t>ffi*t$n^ill3fejt**lfe3Rl 8KJBUttS*i*o 
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2C<t^7t^^o 06 (b) IZTTs-fMli, M6 (a) K^-f-flU »K 
[0 0 6 9J 

1216 (a) i:^tJ:^:, EfcL 3 fi«7r{/^0^^ 
tL7tiM5E*(±, ^itmity 7^^'8 2 O X*f» 9 6 colt 9 9 KPJ$gnTfiB*C* 

ho z<7>m&, mmmmmB 3 o*gu\ mtmity r^<8o *>mtt» 940 
ipiticto-c^i^o me (a) J:-? sb^il 3^*§ < tm& 

I6H A 3 fit < =ft*WM*|-i&HB 3co*£ $*± 

[0 0 7 0] 

Lrt»U El 6 (b) U^i-id^ffiMIL4* I /h$<=flr&t, M»7t^ 
^'8 0, 8 2 OjSri* 0 ft cof^-C, W^JBUttlEfflB 4 < £ & 0 * *> *> , HI 
6 (b) TJi, fig#tl£HA 4 Oftk^TTfcffl^ r>f ^8 2^«9 tfJife.ft 1 0 0^<b 
£>R#frjfcj&*, $«7 7^a'8 2<7)AMM<7>tp<Mtfe<DiiWl 0 1 CAIt?>i 
&o -ttat>h, AMISS 1 0 1^^119 9K«i:*mu^>„ f'fc, 
$7t"IfgfaHC 4«t^«7r -Y/s'8 0 IF «9 Oife,6 1 0 2^<boSI+« s 
f 7tffl*7 7^/^8 2 <7) AI«9 6 Of 1 0 3 i:AH"$ti^o i&fcffl 
*77^fA'8 OOtti#t3j}9 4<7)-9 fill 0 4*fjI10 5 £ TOM^aitt 
$n^>7t(i, 7 r>f/< 8 2 U£iJiiL&v> 0 ifU.iJfctT, WM#ti£H 

B44«<44 0 [216 (b) rt^^* «fc g||L4^/h$<i5fc|rM 
MfSBB 4 <>/h$ < & , $#*ri*#^-*-* 0 7^fA'8 0, 8203 

TMOESbFOT** tiKzElr&t, L 4 = 0<7)t i^fcffift? rj;*8 2 <7)$ 

[0 0 7 1 ] 

^•coBefifi, [216 (a) lc^i-^§$<7)W^HBft|g|g^^p]-tg^|gHx% £ 
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[0 0 7 2] 

v^ 0 %k.ytmit~7 r 0^371 06 £&ytmyt7 7^/^2037106 

-hOPslfi, S«7 7^<8 0O777K10 8 tf«77^/<8 20^ 

77Kio8«u -ecoi¥^^o^r#^w^^o cici-cii, ^.itmityr^ 

s*8 0^iD f 'f«7 7{A8 2 fi|5jM<7)7fc-7 r ^-e&£ t U Kl 
08(/)f$^Ttt^o ^7 7K10 8CtIi^*tS$^ 

$itbZ>o ^"7 r -T/sorrr 1 0 6<7)fl£C, N Afjf £ N h t , 07 i 19 
[0 0 7 3] 

tantf = (2T + C) /2L - • ■ (1) 
NAfli, UStfr^l) KiS^Tti, s i n0XhZ> o 

[0 0 7 4] 
N-s in/? •••(2) 
5£ (1) (2) WLCoi^lKt, 

L= (l - N2) 1/2x (2T + C) /2N • • • (3) 

^77^a'8 2 8 HJ£^£-t!r&, ^v^^f^^itTtz-To Sot, ( 
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